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[«rfHt#©IBB] 

S^y ^ x-^ SrSfi^S fcftWgfl^ i . 

^xV Tf-fb* *^~**H£ttttSfcti>OBfittt 

cDtitt^©Srii^/c ~ i: b ^ x ^ Tf- 0) 

[ts^is2] WAm^vm^-?* v >j-j*<px 

b 1-5ff 1 i5«^>Sig^->^x A 0 

^i:i-5ll*3S 1 l2«g£Dftig{l:v-xxi»., 

[|«*^4] f£/x^Tx-*£tt«-f£gii^----!f£> 
*#£*J£1-37c»<^J^I££HK«;i, Rtiifc^IS: 

a*. t^j3t#s(cj; <omfc£h,tc=>-— ?v>mmzm-r$% 

-K£t^3k !£i§{fc#fa:(i8l^xV Tx-^Wti^Sr^ 

h v - v \zmm £ *vc ^^m^mm^< 9 * - ? t mm 

H icii Z b * W®l b -f 5 tt#ig 3 |E«oftiS^ V* 
xA 0 

[11*^7] fSyx^Tx-^^^-cfe^i b &Z 
b *Wi$bi-zm*iS. 1 75^ 5 <£>wf JxAW^IE«©*ig 

[ii#Jg8] ^iS/i^x^Tii^^y-^^iE^u 
7c ^ * x - * 3 * x -y 7" b . 

# f—9 £§<f 1-3 7c«xD^. x -y -f b . 
* x 4 7r - * t ?>■ * x - * £ B8£tt It 5 * x 2/ ^ t . 

&>x-f tx-^ tMii^Jt^ttfcf^y ^x-*Kt£^ 
^^mtt-rs ^ x Tx-^osp^igic-rs 7c«><a 

[IS^CDIWjitftl^] 

[ 0 0 0 1 j 

2.^ *x-*£*ig{t:U ftig^bfc^ :?x-^lcS^ 
# -v /ux ^ x T x - ^ W ft ^ rfi] ±-f- 5 7c * O -> ^ x 

[0 0 0 2] 



^jf^^HT^So ^b7*yy*-C*(i, itlLhffixv^/i'X 
Ut'v?g ATS Cxv^A-xUt'v'a >-Wfe<OX 

§A/5 3IC|E«c<7?fc5T hV<>-^ K • xUt'v'a >- • 

^^yy-K-=^f^ (atsc) coSi&Sica^ 

;wt'x'?d-S5:i2l.(DVB) >\s^*WkWfeb 
LX&mZKX^^Z* I SO/ I EC IS 138 1 
8-1, mUfflfe (1 9 9 4) . MPEG-2->XfA 

7^^.^— *nXA{dS^V^-Cl/ v 5, ;©MPEG 
-2 [•7^*- MA-Xi.fli^7yf-f7f- 

4 K (EPG) tf«, ^p-XK^f/Vay-r* 

Jl L 7c^ ^ x f 7f - ^ (OlRl^iS i> ^mX' h 5 . 
[0 0 0 3] ZtlbOffl&cDf&gzbLXs ^tX7t 
^ d y /-i^H i;totii-7/i'f^f>f73yTy 

9tc7^o7c„ j^Jx»^ ATSCfv^^/l'rL'^ayS 
&X-l*±&X 1 8©S)i5MPEG-27'n77^W ! 
tS«$h,TI/^ 0 ;Jxt ) fflMPEG-27'D77'f/V 

[0 0 0 4] 

[0 0 0 5] ^^xviy^n/^y-fi, K^^kIS 
f±T'^ 7fV> fx x -r ^-oft«W#t 

il^?rr*l±i-5r iSrSA/T-i/^o S«^»ro(*]±t 

(4, 0ij^.»4, xu-t'-c-iftiii^T^s z<omm 

7WIIffl7 ffi5rllS-t-5 r b \z i o Tflti/ ^iSffi-T? h 
y*4'r—;i<tft>fr&£ : ?\zl.tc\<^b%X-Z>fri> 

(omm*n?zbx\ nmmmzttLx¥f]%®}m*ttto 

[0 0 0 6] -t^T% *^^(4, ^f^t-f-f si-<7D 
te&RXfV? 1 **?*- xV ^-©ti#tit^Sr^tpyx^r 
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[0 0 0 7] 

7 * -9 Lfc^ ^x-* ^^K-rs fc#>co#ia# 

T¥-9 k J- #f*-^S:B83tfttt«fc«)©BB3tf*«t# 
Si . ttH*f»W#iatc J: 7f-i? t MiStt 

[0 0 0 8] *3BWfcJ:5»ig*^7 f -fT«§t^7>- 
* fctt, ■4M£-t>tffc=i > h 5 * S<£> «fc 5 ifigSi 

^f-^^K^^-^Oip^ESaitt^i:, ft ftp 
5 w t tc J; <0 Big * 7*4 T 7 s - 9 S *fr fc *> 3 

mmm*fr%irz> z t \z a <o wHsa&fc* r-f tt i -9* 

[0 0 0 9] !i*3S2IE««0->^xi=sT-(±, 
aspJC^-^x Vy-J»<£-Qm*7 : <<T7 : -9 bl%*9 
7*-9*&m-tZZki;¥fmk UT^So 

[0 0 10] »*^3IE«(Dv'^7 i A-c-f±, tM&im^®. 

s/ hy-9\z&wL$ftx\.^mtL<n>mmz.teirz>'* : 7* 

—9&sBMl.X^ZZk Sr#mt LT^S. 
[0 0 11] W*qC4»tt©^7 l A-e»4, ^y-r^r 

-iftfsy «fc !) ffiUp * in,S 46WJ W«fe»Sr» J£ 

-C#£ J: 5lc-t"53-— ^9 — 7*— *X'$>tit££ 
\,\ Z*ilzMZ.X y hZ\,VtZ<D<Xt>*) k LX. mW£ 

^mt^-—f^>mM : 7-f7'7 i JX'h^xi>x^\ zom 
S7^7"7un mmm%:mm : kmmi.x^zf>\ * 

MKis^X) k'<D£otemi¥*Ltcfak^tZZk&T7* 

h<DX'h% 0 

[0 0 12] «5fcJS5IE«(Dv'*7 i A-ef4. 9"f- 
9\fm^^m^-7°^97^- KSr^Az-CV^SCtSr* 

[0 0 13] lf*9 6|EttWV^^^T*(±, 

aasoni*^^ * ta«LaE«ii- 5 fc *©">&< t 



[0 0 14] t»*«8tettco*ft(4, #Wi**f4T&. 

9Y-9 £§{f -T -5 x y~fk . ^■r-i' 

-< Tt-9 k WiSttlT <b*xfcB^ ^-r— * (c&t x 

[0 0 15] 

xf 7- 1* \z o v> r »f*Bi sic s<j # tftpj-r 5 o 

[0 0 16] Ellf±, *%B^{cHfficD^fl8lcJ;?)->^7 i 

±, in 1 \zfr^t^y^ Mimtmk^mm^'jf^x 
mmm, / 9^—9mm7ti a, m^-9-7' 

■7/l'f7 , l/?t4KU ! j|yai5 

^7"W7, ^7H7-?8SU ! /l'7^75'7't-^ 

hu-;U^-^-;i/9Ml 1 Sr^Lt'f — — 

[0 0 17] p< ^x-^^WtcI afi, ^^x-^SrS 
tt-f*5o rcoy ^f-^CIi>f-f T7 t —9y°o/<y( 9 

-3*mi&i-z*7 :! '<T7 i -9&&m-r?>±x<DmmW: 

@L,<7t — 9ft gE3^E$^^'C0^ 5 0 SUs"^ i , *9t ! — 
^S«7cl a tt^x^T^-^»C^it^:©*^^> 
-^^rlEKELfc^ 9 J 7—9*ttMVXi<*Z>o ^9^—9 
tt. XML©*4S»«l4f f -i'7*-^y htffl^t 

9, 17 -f K • ?i7^i (W3C) i-<t 

[0 0 1 8] -7/^7°u^f-4tt. *9 J r— 9k-tin\z 
ttm-tZffi&}7 t -97'a/<J 9-1 b*>^$lt5i 
to7*—9kmffl7 t —9 7°v'<'(9—2frb&i&£ih5m 

w^-9 kz&mit-tZo &mm5tiT/i''f-7i'9it-4 
[ooi9]B2tt, iii^mma-&7 :f v ; ^^ia±fi7 i ^ 

T'fcS. C(D^i|T\ 4T7 ! -97°v,<.-i 9-Z\±V 
"fUr-^rf'y^T-^ 3ai r-f ttT'VXf A 3 b 

f7tt7'v'77A3 attt'7t7-^0 
y _^ 3 _^^ >■ 9 k mm* ft?, JE^(±MPEG-2 

m%ft.**—j»*m^x?T 9o 7*-f ^^^^^a 

3 bliAC- 3 7*4 jr^—'fj 9 

[0 0 2 0] f— \f^-7/^-fU~y9 ^/ bv^Xtf— 
h->77A4f±t-t'XT/Wf7"l/^t4 ai h7^7 
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9. zh\zffi®^--9 k®mr*-9 zm-nm^&m 

itTZ, h7^*-Fxya-^4'bttMPEG-2 
h7V*;K-h • * hy— A • •^•y^X&gfflLT 

[0 0 2 1] RF/itlBv-^^AStt, ^Ar V*/V## 
{fc2£5a, ^f§l§5b, RW— \f*-*fls3-7\sy9X 

©2&««5 c Srfl|;fCi/*5. ft^^lt«5a 

[0 0 2 2] 13 3 tt, ^Iirt©*(t««ll© W7^h 

^T'W 1 3. RBBHSAl 4, 15, *:*U::3fcflM»6 t 

(3«K6 t7-f 7fiam^>'*/U7 a fcj;*>« 

ttStiTi^. IB 3 KflVtM: 9 Kl. ^mmehy"^^ 

He, iift^- tV*/U7 a»±rtgB/<^t-J:»)lia^n2.c 
iiff^V^/W a fi^WT-7-n ftt^i?? A* 

©-t?t>J:i/\, 

[0 0 2 3] g««6tt, h!7-^ 8 S-^LT 

tiftggl 3 75111 5»iaBtti-5fc«>©3Vho-/n'v^ 
— 7 iL— X 6 a Sr{ixL-Ct^„ 3yhn-;KV^-7 
^ — *6 aCMit *S#fr^5, 9 4 0, 3 8 7fl: 
Bfl^£*b-0^„ Sm«6^i*<Sa5 c*»b(Bf-SrS«t 
Si 5 t , *«* 6 (±5SfSffl!H»J*co^F^k#l«SrjS»fc Lfc 
Mi?m%-(0'&%-fc*ft5 0 9:\nm.S\±*97 ! -9*m\& 

x*zz'<7*-9<Dnfe*n : !> tmc^ {&<Dfems<9* 

-9^mS.^-y YV—9 8^LTBl 3 7?Ml 5 tc 
i*tili-6o EAT, «^?*-#fc»LTJS«T!rt&fc*S 

[0024] §{g$l6 £®-$y»$Sl 3 7??S 1 5 

teicite, xio, *s=.Tt?*-— -f ■ ? t i>9A' ■ yj^ys 

^■(ShareWave Digital Wireless), CE/<.*$H&, * — 
APNA, 7/f ^ D y 7 httca=.^-t;l/ • 7~7 ^ ■ 
7>K • 7-K, HAV i , J i n i (S&iftgQ 

[0 0 2 5] SfS«6 tWJSSSl 3 75^1 5#*y 

9$5t£;ft/C^3RB'9 , ffim*-y YV — 9 8 »2 I EEE 1 
3 9 4 ( i U y^RT) yip — po^ 5 (±n _^ /W 



A^-y H7- 9&>z\,v&m<vmm<o*-y w—9\z. 

[0 0 2 6] /Uy9T yf^r— f * 1 7Ji, * j/ ht7 — 
9 8X" if ©«S*Sftffl °tmX'h *> . Sfcif CD i 5 fc*— 
t'x£gl7ib*u575\ -tLT-?:<75fc«>lc»±ifroJ: 5 
*xtf±^*»i^ofc1t«£:&#L-C^3 0 )\>y9Ty-7 
■9— 7f±, g««6#y*i£* h y-Atf©iitt^ 

3 fctf>g{§ & 6 Id i o T t 

-5, 01{C^LfctflJ©J;5t-, /Uj/^777"t-^l 

y?777"t-t'7 1 7 SrS«»6l*Jk:*a*a//«y7 

y-/V • ^"^^ • TV K • T'W, HAVi, J 
ini, fo^V^igfeM^nfc/v-y^Ty^-y— t'^S:^ 
WSlroKroilSWST'n Ka/ufcifASfcS. 
[0 0 2 7] |U4«, Sm^l6 <D^— h'V^TffilS.&Tjk 

f62, |yh!7-?3yFD-763, d-*MA 
1^6 4X^811 = ^1-0-7 6 5\Z£<9ffij&£fr 
T^5. *HiS©^fit-*5</^Ttt, ^n-fes/-y-6 2 fiSU 
* tfv < ^. J; t) 6 ©flfero-^ -f \sx A (cS^c $ ix 

T^SiiS, P)li^^t>fcfe-f-|^IC/<^$r-y-y'->^7 i A 

[0 0 2 8] ^-7"6 l(±^lffittl5 c*^S?)lVC< 

WsfSrfi- 7-6 1 l-tii^U fa-t6 14>5>*i 
ft ■^SrStt^^o ^7M7-^=Vl»D-7 6 3t4^5' 
h!7-^ 8^©T^-fe^SrHtt1-5o A7Dlgl«/B => V N 
B-76 5»iA^»*l 8*^©«-^S:iSifi-5fc«>«- 

[00 2 9] Atl'mm 1 8 fiiim^n h 3;Ha?) s« 
«6ia««rtT5. A73^«l 8 £ LTf±, *^a<B 
I: J; t) Sfiffi 6 i I{f5rfT 5 ^ * 3 *>5W± 

[0 0 3 0] i5li, fllW^^^— ^Sr*l»l 373^1 
5\zm<9 St5fcW7;vrf y XA©ttB&Sr^:Lfc7n 
-ft-K*fe»), §ili6rtro7'Dtyt6 2tcJ:»9 
UtT^ix^), ;©7/^PXAIi7777S10lH 
hir -5., 

[0 0 3 1 ] ^T^-y^S 1 0 2[Ct5^^T, S««6(iti 
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<OMffi\c£tit£, >*-r-*tt, m*-t£, MP EG- 2 
[0 0 3 2] gm^eii^^'-^SrtttHU * 9"f- 

[0 0 3 3] ^f^7'S10 2(Cio^T, Sff1» 

tKX. >ont>tiZ><, fflxtf, ATSCfv? 
•fH^faV- A'3;yf-( (ATSC)CO 

iz.tmzixx^zmmm&m^ (pid) ^Bistttt 

[0 0 3 4] y/S 103HS11 0»±x<7^ — 

— 7°T'CD^aii^T L> 1 1 1 T*MSSr#S-T 

[0 0 3 5] ^T5-7S 1 0 S 1 0 9ttt^7^ 

*Wff|i6®i^ > Mli^f^S 1 0 8\zm 

;/S 1 0 5iciitf„ 
[0036] X7y7S108 T'(±, gft^ 6 &&&& 



M,-0\fUf. ^fy7S 1 0 9 tcit^, IJ-tK— h Lt 



[00 3 7] 1 0 9-CI4, gfattl 6 f43!.£E% 

It Lt^5^7 * — * f-ii-a-rs <fc 5 (c^rtf) l*l g|3!S: £3r 
*3Ei-5. «*.»*. f h7^ h£3£<-t--<# 

[00 3 8] ?f*y7S 1 1 0r*f4, ^^7^— ^#^7>" 

h^^yi-u ^7^ — * y * h'pro&tfv?^ 
-^Sria^7^-^ t urii^-rso tit, t°d^ 

7A|ltT/l'— /li^f J/7*S 1 0 3 tIS„ 
[0 0 3 9] ^fy7*S 1 0 5^?)S 1 0 7 -C'fi, Sfl 

10 5m S(ti6ii;u.7^7j'7 , t-^l 7«H£ 

r<Dx<7^— *f4RB933&ftl 4 t 1 5<?DM^U 
< f4— *i:ll8&LT^5o A'yi'Ty/D-Wl 7 l£ 

[0 04 0] iStSi^IOil^t^ ^f^Sl 
0 7fC*J^-C, *«*6ttM*»Slc§8-t-5/i'y^ry 
~f-*)~ — if ^ 4 , ©1**S:#fl8 U frS©«#'< 9 t< K 

[004 1] tt3"T5»Basao*»fcfc*»ofc»fi-K:»± 
(S 1 0 6 : NO) . t©^?^- ^ttiiSil-, 

[0 0 4 2] Itt/<?^-#S:KgLfctt 
17—^1 7lC-^4tv-CV^tf$B<O0!lS-*Lfc 1 i>©T-fc 

[0 0 4 3] 
[*1] 





«»ID 








T^X^H 1 0 


001 




001 


128.0*0.1 1 




002 




001 


128.0.0.1 




003 




001 


128.0.0.2 


mw&#:i 4 


004 




002 


128.0.0.3 




005 




002 


128.0.0.4 



[0044] HciroitfrgcD it&mmmi r±. ^^<oa 
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[0 0 4 5] «4 , ©2«TiO rfttSi I Dj tt#ift94ft$ 

I D tttiUi a v K SriSUli- 5 i # 1 4 
5 0 X-lOOi5*^<o^©iS3-7yK/o ha 

A'-Ctt, IfcH I Dt^-y h!7-^ I D*Spli:tC4o-CV^ 

[0 0 4 6] *f©3+ffg(D r#|ga«j fctt#i&««t 
< tt 2 it&?inc i 9 zmmmmv vxt &ssa>. 

9»5£-i-*jK *!>5VM±*y M7-^aHW -f V 

[0047] m<¥4ffig?> tmrn i dj t±, 

[0 0 4 8] 
[3*2] 



FPFPl 






001 




002 | 



[oo4 9iti^7^-^\ foztimomvo&fc 

» L-Til#)4«3? => > K£ & & 4 tt*Ui4 & 4 1 \ 
[0 0 5 0] zcotztb. &f&3*gflc:(2aj 1 U^-TJ; 5 

fc, *tjWK##L4vv&S§1>*>?>#5o #Rf2\ *7** 

4t), ffl««Mltt3l»©a«tt»^fc*»A»*>fe1". *y 

[0051] *y h7-^jfift©1'i:(i, i^okiK 
^F77£ JlV^c-ffc^cD/V-;/ 9T y ~7°~7 7 'V !) f -( SrWi" 



Ui»L4#e>, *y M7— 9mfe\c-Z<D& 5 4 

fry 9 Tvf 7£\ i^t^n^roMSri 

*f+ltfc* 1 t-^i-<t 5 4**fc4*-CH3!.-t-5 r £ 7)5 T- 

[0 0 5 2] gUClb'l^, 5«rgfi^-y h7-^ I D 
-t-y h!7 — ^7 K^*^ft;b 9 UU&ffc£ffl</>5 

[0 0 5 3] fl/faiit©'t , Ctt > g^-<o^©^s 
*Sr^^.fc<4v>£v>5At>v^5i:%^6)^5* s s #31 
lo^ltli, a— tJ*iS«|»«!|»©7^-fe^S:ftiJK-C# 

^cO*Q;Sttia6 ir[H7{c^:Ufc7 
D-ft-M;i^tvT^5. 3.-fi±!)*3yi 8Sr 

ffil,N-C-3.— tT-V V* — 7x- ^(D^f^SrfT^\ tl{ft'°9 
^-^fEiB^axifc.;**^— ^lC«tt)7tx— K*y YV — 

[0 0 5 4] mm^TsT- vt°S 2 0 ojc*i<^T, msiz 

7H'7ti/Tt5 0 HB4 0 0lc(i3L-if^ >-^ — 7 
^©WJWBffii: U-CO««fW»ty h 7 ■J'mffifr 

4 0 1, 4 0 2&tM 0 3cDV>-fH7)^ — :>£r^-f 7>f h 
UT, a— frotStSI^iSrl^. 51^K4 0 1 

«SSr«l»-*-5*frta#ii-5. il#^K4 0 2(i. £K& 

OfW»SrU4v^*&fc31W-f-5. t>L-il^te4 01i)?i 
V>»i4 0 2<7)l>-rfttiltRL4^J&-£-fc.f± (S 2 0 2fc 
5V^f±S 2 0 4 : YE S) . *JP^B6«^y ^ K^H* 
L (S203, S205) . tv\z X K> ± y V 7 y zf^k 

[0 0 5 5] MiR%L4 0 312, SKSt $tl5^7^-^ 

^■TSo r (D^^K b (2 (S 2 0 4 : N 

O) , l2l7tC^L7 v c«|gil^-^>-7j33l=fT$tb s 3— 

[0 0 5 6] ft^tC, 7fy7 , S 2 0 7lCfc^T, HI 9 
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5J; ?K> a-— iffia*5K4 1 l , 4l2SL<li4l 
3©l^i'ix*»Sra^-f'Bwi:3SS-C#5. I«4 1 1 Sr 
iltR-T3i (S 20 9 : YES) . '^S 2 101? 
liH! 1 0 tc^ LfcJSffi 4 2 0 Sr&Tjvf 5„ II 4 2 0 id 
(iJlB 42lA^4 24i Lto-i^? ^7 — ^le: 
^$*ufc£T©»8#*^3*t-Ci*3. 3- if * 

x-* k j: <o mm ufcv -ts? mmzmfe-tz z t &x* 
t, 7°D^7A(i^x-7 7°s 2 1 6tci§^ mm^mm 

[0 0 5 7] 3.-f *5I«K4 1 2 SriSRtS t (S 2 
11 : YES) , ^fy^S2 1 2-etiHll ltC^Lfc 
lSffi4 3 0 ^S*i"?>, iUffi4 3 0^fe, 3— U*{±^# 

x- * «t o TM»^tB*«»«««:5B«i- 

t 5. titS$fi&£>0!lttl3 1 1 KUBB 4 3 1 d»b 4 3 8 
^ftT^S. 3- ifas«^$;h,T^5ji&**V£}¥ 
Ti"5t» ^D^AIi^T-'y-ZS 2 1 6fciiif 0 
[0 0 5 8] jiiR&4 13 (S 2 1 1 : NO) SriiiR-r 
^-ry^S 2 1 4T-fi® 1 2(C^Lfciif®4 4 0 

r*^#j 4 4 i ct±x(ommx'(omm<omm(off^^ 

A*t5fc»©t©1?fe5. Hll 2lC^Lfc03T-W\ 
rglBJj 4 4 2 t Hg^J 4 4 3©-«BS*s«»S4x-C 

/n^7A|J^T77'S 2 1 6tCittf 0 * — 

*«t 0iB»-C*>5. ffi**#3e*jfet UTtt, #3— if 

ZtiJrtMDV ^3>{c(iia^-co I D*5fiji9jgf,jx-c*5 
9, -t© I D##3-r>'Klwttl8iL-Ci£e>i'L5. 

[0 0 5 9] igin. Ma&o J: b JicHi«<c«»r4s fflfif 
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A METHOD AND SYSTEM FOR USING METADATA TO OPTIMIZE 
PRESENTATION OF MEDIA DATA 

BACKGROUND hp the tnventtom 

1. Field of the Invention 

The present Invention relates to the presentation of 
multimedia information. In particular, the invention relates 
to a system for enhancing the presentation of multimedia 
data based on optimal presentation parameter metadata. 

2. Description of the Related Art 

Across the globe, digital standards for broadcast 
digital video are being created and deployed. In North 
America, terrestrial digital television is based on Advanced 
Television Standards Committee (ATSC) standards described in 
ATSC Digital Television Standard, document A/53. In Europe 
and other parts of the world, DVB (Digital Video 
Broadcasting) is being adopted as the digital video 
broadcast standard. Refer to . ISO/IEC IS 13818-1, 
International Standard (1994), MPEG- 2 Systems. These and 
other standards are based on the MPEG- 2 transport mechanism 
that allows for the simultaneous broadcast of multimedia 
data as well as non-media data associated with media data, 
such as Electronic Program Guide (EPG) information, closed 
caption text, and executable bytecode. 

As a result of these developments, content developers 
and broadcasters have Increased flexibility in how they 
format multimedia content. For example, the ATSC Digital 
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Television Standard provides a total of eighteen different 
MPEG- 2 profiles, differing in attributes such as the number 
of pixel rows and columns , the pixel aspect ratio, and line 
scan schemes. Multiple audio tracks and closed-captloned 
text channels can also be associated with programs. 

SUMMARY OF TTTR TMVRNTTOM 

Existing broadcast standards allow slight modification 
of how user devices present media content. For example, the 
audio volume can be increased by increasing the amplitude of 
the audio signal. However, modifications possible using 
existing broadcast standards are extremely limited. 

A content provider may wish to augment video and audio 
presentation or even presentation environment in ways that 
are not possible using existing broadcast standards. For 
example, when viewing a dark scene in a movie, darkening the 
room where the television is located would enhance the 
viewing experience. Or, a content producer may want to bring 
out detail in dark scenes by adjusting the gamma value of 
the video display unit. Other adjustments such as room 
temperature and room acoustics can be used to add effect to 
broadcast programs . 

It is an objective of the present invention to provide 
a system that enables a content provider to control 
presentation of media data, including video and audio 
presentation and also the presentation environment, in ways 
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that are not possible using existing broadcast standards. 

To achieve the above -described objectives, a system 
according to the present invention includes distribution 
means for distributing metadata that describes preferred 
media presentation parameters; reception means for receiving 
the metadata; association means for associating the metadata 
with media data; and presentation means for presenting the 
media data according to the metadata associated with the 
media data by the association means. 

According to the present invention preferred media 
presentation parameters include both direct presentation 
parameters such as picture brightness and contrast, as well 
as presentation environment parameters such as ambient 
lighting and temperature- Also, the presentation means 
includes direct presentation devices, such as a television 
set or a sound decoder, and also environment presentation 
devices, such as a controllable lighting system or 
thermostat. As such, the presentation means presents media 
data both directly, such as by playing back video or audio 
data, and also indirectly by modifying the presentation 
environment. such as by adjusting lighting or room 
temperature . 

With this configuration, the content provider can 
control how the receiver side presents media data. Not only 
can the content provider control direct presentation of 
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media, but also Indirect presentation of the media data by 
modifying the presentation environment at the receiver side. 

According to another aspect of the present invention, 
the distribution means distributes the media data and the 
metadata in the same data stream* With this configuration, 
there is no need to provide separate components for 
receiving the media data. 

According to another aspect of the present invention, 
the reception means is connected to a network of devices. 
The metadata describes parameters for a plurality of the 
devices connected to the network. With this configuration, 
the metadata can be used to modify the presentation 
environment at the receiver side using all devices connected 
to the network. 

According to another aspect of the present invention, 
a determination means is further provided for determining 
user preferences for presentation of media data. The 
presentation means presents the media data based on user 
preferences determined by the determination means. The 
determining means can be a user interface that enables a 
user to specify what device can be controlled according to 
metadata. In addition, or instead, the determining means can 
be a user history library that provides a standard way for 
applications to determine who is currently using the 
receiver, what his or her preferences are, and what actions 
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he or she has taken In the past (user history). With this 
configuration , the media data can be presented In the manner 
that best suits the individual user. 

According to another embodiment of the present 
invention , the metadata includes executable program code. In 
this case, the presentation means executes the program code 
to optimize presentation of the media data. With this 
configuration, the media data can be presented in a much 
more flexible manner than If the metadata were completely 
static. 

According to another embodiment of the present 
invention at least one gateway means is provided for 
communicating and translating presentation parameters for 
devices connected to a network different from the network of 
the reception means. With this configuration, the metadata 
can be used to modify the presentation environment using 
devices connected to more than one network at the receiver 
side. 

A method according to the present invention includes 
the steps of distributing metadata that describes preferred 
media presentation parameters; receiving the metadata; 
associating the metadata with media data; and present ing the 
media data according to the metadata associated with the 
media data. The content provider can control how the 
receiver side presents media data. Not only can the content 
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provider control direct presentation of media, but also 
Indirect presentation of the media data by modifying the 
presentation environment at the receiver side. 

BRIEF DESCRIPTION OP THE DRAWTNftg 

The above and other objects, features and advantages 
of the invention will become more apparent from reading the 
following description of the embodiment taken in connection 
with the accompanying drawings in which: 

Pig* 1 is a block diagram showing the high-level 
structure of a system according to an embodiment of the 
present invention; 

Fig. 2 Is a block diagram showing a digital 
terrestrial television broadcasting system according to the 
embodiment, based on the international Telecommunication 
Union (ITU-R) model; 

Pig. 3 is a layout plan showing an example of a 
presentation environment and a home network with several 
Interconnected devices ; 

Fig. 4 is a block diagram showing a receiver of the 
system in Fig. 1; 

Fig. 5 Is a flowchart representing a presentation 
parameter processing loop of the receiver of Fig. 4; 

Fig. 6 is a flowchart representing a user interface 
routine according to the embodiment; 

Fig. 7 is a flowchart representing a device specifying 



(21) 



#F*?I¥l3-333410 



routine of the routine of Fig. 6; 

Pig. 8 is a schematic view showing a device control 
set up screen of the routine of Fig. 6; 

Fig. 9 is a schematic view showing a specify device 
screen of the device specifying routine of Fig. 7; 

Fig. 10 is a schematic view showing an all devices 
screen of the device specifying routine of Fig. 7; 

Fig. 11 is a schematic view showing a specify device 
type screen of the device specifying routine of Fig. 7; 

Fig, 12 is a schematic view showing a specify device 
location screen of the device specifying routine of Fig. 7; 

Fig. 13 is a schematic view showing two device 
networks connected by a gateway according to a modification 
of the embodiment; 

Fig. 14 Is block diagram showing software architecture 
of a receiver for executing applications written in the 
Java™ programming language; 

Fig. 15 is a flowchart representing a routine for 
playing a user's favorite song; and 

Fig. 16 is a flowchart representing a routine for 
adjusting presentation environment based on detection 
results from an environmental sensor. 

DETAILED DESCRIPTION OF THE EMBODIMENT 

A method and system according to the embodiment of the 
present invention will be described while referring to the 
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accompanying drawings. 

Fig. 1 shows functional blocks of a system according 
to the present embodiment. To facilitate explanation. Fig. 1 
shows the system divided between a transmission side and a 
reception side. The transmission side Includes a metadata 
distributor la, an ancillary data provider lb, a control data 
provider 2, a media data provider 3, a multiplexer 4, and a 
transmitter 5. The reception side includes a receiver 6, a 
television display 7, a network 8, and a lookup service 17. 
The reception side also includes devices 13 to 15 connected 
to the interface 8 through control modules 9 to 11, 
respectively. 

The metadata distributor la supplies metadata that 
describes optimal presentation parameters for presenting 
media data supplied by the media data provider 3. Said 
differently, the metadata distributor la supplements the 
media data with metadata describing enhanced presentation 
parameters. The metadata specifies presentation parameters 
using a standard data format such as XML. XML is well known 
and is defined in specifications recommended by the World 
Wide Web Consortium (W3C). 

The multiplexer 4 multiplexes the metadata with 
other ancillary data from the ancillary data provider lb and 
control data provided by the control data provider 3 . The 
transmitter 5 transmits the resultant data stream. 
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Fig. 2 shows an example of transmission side 
configuration, based on the International Telecommunication 
Union digital terrestrial television broadcasting model. In 
the example, the media data provider 3 includes a video 
subsystem 3a and an audio subsystem 3b. The video subsystem 
3a performs source coding and compression on video data. 
Compression is performed using the MPEG-2 coding scheme. The 
audio subsystem 3b performs source coding and compression on 
audio data using the AC- 3 audio coding standard. 

The service multiplex and transport system 4 
includes a service multiplexer 4a and a transport encoder 4b 
for combining the various components and preparing them for 
broadcast. The service multiplexer 4a multiplexes compressed 
video and audio as well as ancillary data and control data 
into one signal. The transport encoder 4b uses the MPEG- 2 
transport stream syntax to packet ize the signal. 

The RF/ Transmission system 5 includes a channel coder 
5a , a modulator 5b, and a transmitter 5c for broadcasting 
the signal from the service multiplex and transport system 4. 
The channel coder 5a modifies the signal to protect against 
errors. The modulator 5b modulates the digital signal over a 
carrier frequency, which is then broadcast using the 
transmitter 5c. 

Figi 3 shows layout of reception-side equipment in a 
home, wherein the devices include a flat panel display 13, 
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and lamps 14. 15* and the receiver 6 and the display 7 are 
contained In a single television set- The receiver 6 is 
connected to the display 7 by a communication channel 7a, 
The communication channel 7a can be an internal bus when the 
receiver 6 and display 7 are physically the same unit as in 
Fig, 3. Alternatively, the communication channel 7a can be a 
traditional analog or digital video connection, or the 
network 8 itself. 

The receiver 6 includes a control interface 6a to 
connect to the devices 13 to 15 through the physical network 
8. An example of the control interface 7 is described in U.S. 
Patent No. 5*940,387, Incorporated herein by reference. When 
the receiver 6 receives a signal from the transmitter 5c, it 
decodes the signal by reversing the encoding path of the 
transmission side configuration. The receiver 6 extracts the 
metadata and analyses the presentation parameters described 
by the metadata. The receiver 6 sets those parameters that 
are under its direct control, for example, picture 
brightness, and uses the control Interface 6a to send other 
presentation parameters over the network 8 to appropriate 
ones of the devices 13 to 15. A device that is responsible 
for presentation parameters to be modified will be referred 
to as a controlled device, hereinafter. 

The receiver 6 and controlled devices 13 to 15 must 
share a common device control language. A large number of 
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device control standards exist, such as X-10, ShareWave 
Digital Wireless, CBBus Standard, KomePNA, Microsoft 
Universal Plug and Play, HAVi , and Jini. 

The physical network 8 can be realized by a local 
home network such as an IEEE 1394 ( i - LINK 87 ) network, or any 
other type of network, as long as the receiver 6 and 
controlled devices 13 to 15 are connected to the network 8 
and each logical device can be uniquely addressed. There are 
currently a large number of competing network standards, 
both wired and wireless, for connecting consumer devices in 
the home. Examples of network standards Include Ethernet, 
HomePNA, Intelogis PassPort and many others. 

The lookup service 17 maintains information about 
which devices and services are available on the network 8 
and how to reach them. The lookup service 17 is used by the 
receiver 6 to identify which device should be controlled 
when the receiver 6 receives a presentation parameter in a 
broadcast stream. The lookup service 17 can be separate from 
the receiver 6 as in the example of Fig. 1, or can be 
implemented as a software or hardware module within the 
receiver 6 or on other networked devices. Examples of 
advanced device control/networking standards include 
Universal Plug and Play, HAVi. Jini, or other device 
discovery and identification protocols that implement a 
sophisticated lookup service. 
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Fig. 4 Is a block diagram showing hardware for the 
reoelver 6» The receiver 6 Includes a tuner 61, a processor 
62, a network controller 63, a local RAM memory 64, and an 
Input device controller 65. According to the present 
embodiment, the processor 62 is connected to each of the 
other subsystems of the receiver 6 using separate buses. 
However, the subsystems may share the same bus with 
equivalent results. 

The tuner 61 receives input of modulated video input 
from the transmitter 5c, demodulates the signal, and outputs 
a video signal to the display 7. The processor 62 outputs 
control signals to the tuner 61a and receives status signals 
from the tuner 6a. The network controller 63 provides access 
to the network 8. The input device controller 65 is used to 
interpret signals from an input device 18. 

The Input device 18 communicates with the receiver 6 
by a communication protocol. The input device 18 can be an 
Infrared remote control that communicates with the receiver 
6 using infrared transmission, or a mouse, for example. The 
receiver 6 can be controlled by Input from the input device 
18. 

Fig. 5 shows a flowchart outlining an algorithm 
executed by the processor 62 of the receiver 6 for assigning 
presentation parameters to the devices 13 to 15 . The 
algorithm begins in step S101. 
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In step SI 02, the receiver 6 receives metadata that 
describes presentation parameters* According to the present 
embodiment, the metadata Is embedded in the video signal, 
for example, by being multiplexed in the MPEG-* 2 stream. 
Alternatively, the metadata can be received over a separate 
network such as the Internet or a wireless network. 

The receiver 6 extracts the metadata and analyses 
the presentation parameters described by the metadata. The 
receiver 6 creates a parameter list, sets a parameter count 
to the number of parameters in the list, and sets the first 
parameter in the list as the "current parameter, " which is 
to be the target of further processes. 

Also In S102, the receiver 6 associates the 
parameters in the parameter list with the program currently 
being viewed. This association can be accomplished by 
associating each parameter with a unique program ID defined 
by the appropriate TV standard. For example, in ATSC digital 
broadcasts, preferred presentation parameters can be 
associated with the unique program identifier (PID) 
described in PROGRAM/EPISODE /VERS ION IDENTIFICATION, 
document A/57 of the Advanced Television Systems Committee 
(ATSC). 

Steps S103 to S110 form a parameter -processing loop* 
That is. in step S103, it is determined whether the 
parameter count has reached zero, to determine whether there 
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are any parameters left to process. If there are none left, 
then the parameter-processing loop Is complete, and 
processing ends In step Sill. 

Steps S104 to S109 process a single parameter from 
the parameter list. In S104, the parameter's target device 
is determined. If the target device Is the receiver 6, then 
processing continues in step S108. If the target device is 
some other device, then processing continues in. step S105. 

In step S108, the receiver 6 tests whether or not it 
supports the parameter currently being considered, because 
different models of receivers will support different 
functionality, depending on price, manufacturer, and 
available technology. If the receiver 6 supports the 
parameter, then execution proceeds to step S109. If not, 
execution proceeds to step SI 10. 

In step S109 the receiver 6 modifies its internal 
settings to match the parameter that Is currently being 
considered. For example, a broadcaster might specify that a 
program should have increased contrast, and modify the video 
signal accordingly. In this case, the receiver 6 modifies 
its internal settings to match the modified video signal. 

In step S110 the parameter count is decremented and 
the next parameter in the parameter list is selected as the 
current parameter. Program execution loops back to step S103. 

Steps S105 to S107 process parameters for devices 
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other than the receiver 6. In step S105, the receiver 6 uses 
the lookup service 17 to find devices that match the device 
associated with the current parameter. Por example, when the 
current parameter is a LUMINANCE parameter , then it will be 
associated with one or both of the lamps 14, 15- The lookup 
service 17 is described in detail below. 

If the appropriate device Is found, then in step 
S107 the receiver 6 refers to information in the lookup 
service 17 about the target device, and sends a command -for 
controlling the target device that will meet the desired 
presentation parameter. For example, when the presentation 
parameter indicates a particular light intensity for the 
presentation environment, then receiver 6 will refer to 
information about the target lamp, and send a command to the 
lamp that will result in the target light intensity. 

If the appropriate device is not found (S106:NO), 
the parameter is Ignored and execution continues with the 
next iteration of the parameter -processing loop via step 
S110. 

Table 1 shows an example of information contained In 
the lookup service 17 for selecting the appropriate 
controlled device whan setting presentation parameters . This 
table typically resides In the receiver 6 , and can be 
entered Into receiver 6 manually via an Interactive setup 
program. 
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Loaical 
Device 


Device ID 


Device 
Type 


Location 
ID 


Network 
Address 


Display 10 


001 


Display 


001 


128 .0 - 0 • 1 


Receiver 6 


002 


Receiver 


001 


128. 0.0,1 


Lamp 15 


003 


Light 
Source 


001 


128.0.0*2 


Lamp 14 


004 


Light 
Source 


002 


128.0.0.3 


Flat Panel 
Display 13 


005 


Display 


002 


128.0.0.4 



Table 1 

In Table 1, the first column , "Logical Devices,* is 
a list of all devices that conform to a particular device 
control protocol. A single physical device may In fact 
Include more than one logical device. For example, a 
physical television can Include a tuner, audio amplifier, 
display, and clock logical devices. 

The second column, "Device ID, " Includes a unique 
device ID for each logical device. Along with the network 
address, the logical device ID is required to send device 
commands. In some device command protocols such as X-10, the 
device ID is identical to the network ID. 

The third column, "Device Type,* Includes the device 
type of each logical device. It is possible for the device 
control protocol to specify a list of device types that can 
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be identified by an integer or bit-string. Device types are 
either specified manually or automatically discovered via a 
network device discovery protocol. 

The fourth column, "Location ID," associates each 
controlled device with one or more logical rooms, using 
location IDs. In this example, two locations, that is, the 
living room and the bedroom, have each been defined as 
unique Integers as shown in Table 2. 



Logical Room 


Location ID 


Living Room 


001 


Bedroom 


002 



Table 2 

If a presentation parameter Indicates that 
presentation environment around a particular device should 
be modified, then the receiver 6 needs to know which devices 
are in the area relevant to that particular device. For 
example, when the receiver 6 receives a presentation 
parameter indicating that the lighting around the display 7 
in the living room should be modified, then the receiver 6 
must be able to send the appropriate control commands to 
lamp 15 in the living room and not to the lamp 14 in the 
bedroom . 

For this purpose, each logical device is assigned at 
least one physical location as shown in Table 1. Note that 
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some devices may be assigned to more than one physical 
location. For example, a light source that illuminates two 
rooms could be assigned to two location IDs . Other devices 
may be location independent. For example , a communications 
device such as a modem or home gateway may be associated 
with all locations since it can be used effectively from all 
locations In the network regardless of its actual physical 
location (unlike a lamp which only lights up one room.) 

It should be noted that some network standards 
Include a lookup facility for discovering where a device is 
physically located. It is preferable to use such a lookup 
facility as the lookup service 17 to decide whether or not 
to send a command to a particular device. However, when the 
network standard does not Include such a lookup facility, 
then the lookup service 17 can be realized by a simple table, 
such as Table 1, which associates the devices with their 
locations. In this case, each logical room is defined and 
associated with a unique location ID as shown in the example 
in Table 2. The Information in Tables 1 and 2 can be entered 
into the receiver 6 manually using an Interactive setup 
program to be described later. 

In Table 1, the fifth column associates a network ID 
with each logical device. The exact format will depend on 
the network protocol being used. A name can be used Instead 
of a network address when a name service that can translate 
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a name Into a network address ±g available In the local 
network . 

A television viewer may want to disallow changes to 
his home environment. The present embodiment provides a user 
Interface that allows the user to restrict access to device 
control- Processes of the user Interface are represented by 
flowcharts shown in Figs* 6 and 7. The user uses the remote 
control device 18 to operate the user interface and select 
which devices in the home network should be controlled by 
the presentation parameter metadata. 

First In S200, a device control setup screen 400 Is 
displayed on the display 7 as shown in Fig. 8. The screen 
400 shows the initial device control setup screen of the 
user Interface. The user uses the remote control device 18 
to highlight one of options 401 # 402 and 403, and selects an 
option based on the user's wishes. Option 401 indicates that 
preferred parameter metadata is to be used to control all 
devices connected to the local network. Option 402 Indicates 
that no devices shall be controlled using preferred 
parameter metadata. If either option 401 or 402 is selected 
(S202 or S204:YES), then a controllable device list Is 
updated accordingly (S203,. S205, respectively) and setup is 
complete. 

Option 403 indicates that preferred parameter 
metadata is to be used to control only a portion of the 
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devices connected to the local network. If this option Is 
selected (S204:NO), then a specify device routine of Fig. 7 
is performed so that the user can further specify which 
devices to allow to be controlled. 

First, in S207, a specify device screen 410 is 
displayed as shown In Fig. 9. In screen 410, the user can 
choose a group of devices that is to be the target of 
further set up operations. As shown, the user can select 
option 411, 412, or 413, When the user selects option 411 
<S209;YES), then screen 420 of Fig. 10 Is displayed In S210. 
Screen 420 shows all relevant devices connected to the local 
network as items 421 to 424. The user can select exactly 
those devices that he or she wishes to be controlled by 
metadata. When the user presses the displayed select button, 
the program proceeds to S216, whereupon the controllable 
device list Is updated, and the routine ends. 

When the user selects option 412 (S211:YBS), then 
screen 430 of Fig. 11 is displayed in S212. From screen 430, 
the user can select the type of devices that will be 
controllable by metadata. Example types are listed as items 
431 to 438 in Fig. 11. When the user presses the displayed 
select button, the program proceeds to S216. 

When the user selects option 413 (S211:NO), screen 
440 of Fig. 12 is displayed in S214. For each loaation that 
has been registered, the user allows or disallows control of 
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devices in that location. The Item * ENTIRE HOUSE* 441 allows 
or disallows control of devices in all locations. In the 
example in Pig. 12, two locations have been registered: 
■LIVING ROOM" 442 and "BEDROOM" 443. When the user presses 
the displayed select button, the program proceeds to S216. 

Each user of the home network can have a personal 
set of user preferences, including the aforementioned device 
preferences. In such a case, the system must also include a 
means for identifying each user and storing each user's 
preferences separately. User identification mechanisms are 
well known in the art. In one simple identification 
mechanism , each user is provided with a personal remote 
control to use with the receiver. Each remote control has a 
unique ID that is sent with each command. It is a simple 
matter for the receiver to correlate the remote control ID 
with a user profile. 

Simple devices such as light sources and thermostats 
are typically controlled via a slow, legacy network such as 
X-10. Devices that transmit or receive high- bandwidth data 
such as audio or video require either an analog network such 
as a coaxial network or a high-speed digital network such as 
IEEE139 4 or fiber. Other devices may require an IP (Internet 
Protocol) compliant network. For these reasons, different 
networks often co-exist in the same home. A device residing 
on a different network than the receiver can be utilized if 
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a gateway between the networks is available. 

Fig. 13 shows a modification of the embodiment, 
wherein the presentation environment consists of multiple 
networks. As shown in Fig. 13, two networks A and B are 
connected by a gateway 25. The gateway 25 includes an 
integrated lookup service that contains device entries for 
both networks A and B. Network A consists of devices 26 and 
receiver 27. Network B consists of networked devices 28 and 
a target device 29 for a presentation parameter. The gateway 
25 has the ability to interpret protocols for both networks 
A and B, and Is assigned two network addresses, one for 
network A and one for network B. 

When receiver 27 receives a parameter Intended for 
target device 29, the receiver 27 uses the integrated lookup 
service on the gateway 25. Gateway D305 provides address 
translation and device control protocol translation for 
devices in network D303. 

The modification utilizes the Open Service Gateway 
specification for the device gateway protocol. The Open 
Service Gateway specification is available to the public 
from the Open Service Gateway Initiative (OSG1) . A gateway 
that complies with the Open Service Gateway specification 
can use the OSG1 device access manager architecture for 
device discovery. 

According to a further modification of the embodiment, 
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the metadata Includes executable code for describing 
presentation environment parameters. The presentation 
environment can be modified much more flexibly using 
executable code than using static metadata. That is. It is 
not practical for a content provider to list up every 
possible situation for modifying presentation environment . 
Also, if a content provider develops a new way of modifying 
the presentation environment, then presently available 
metadata will be insufficient for advising the user's 
equipment of what processes to perform. Further, executable 
code can be used to take local conditions, usage history, 
and personalized Information into account when modifying the 
presentation environment. It can also be used to modify the 
presentation environment interactively. 

In the following example, executable code is provided 
for playing the viewer's favorite song as background music 
of a television commercial. This provides a personalized 
emotional stimulus to better capture the attention of the 
consumer. The metadata distributor la creates an application 
in an executable byte-code format, in addition to the 
presentation metadata parameters already mentioned. In this 
example, the application is written in the Java™ 
programming language. A Java™ application consists of a 
number of Java™ class files and optionally additional data 
files. The Java™ programming language is preferred as the 
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executable byte-code format, because It has been Implemented 
on a wide variety of hardware platforms and ensures a high 
level of interoperability. However, other executable byte- 
oode formats exist and can be used equivalently. 

The Java™ class and other files are bundled into a 
single archive file ("Jar file"), which is then encoded 
along with the other metadata parameters. The archive file 
is sent to the viewer using the transmission system of Fig. 
2. 

Fig. 14 shows an example of software architecture in 
the receiver 6, that allows the download and execution of 
code. This architecture may alternatively be Implemented on 
another device in the home network such as a set top box, 
home server, or personal computer. In such case, the 
receiver 6 will forward downloaded applications to the 
appropriate device using the same procedure as with 
presentation parameters. 

The . lowest level 500 in the architecture includes 
hardware, low- level software such as firmware, the operating 
system, and device drivers that permit control of and 
communication between hardware, the operating system, and 
the Java™ virtual machine 501. The Java™ virtual machine 
501 is well known in the art for Implementing the Java™ 
programming language. 

Java™ standard class libraries 502 are a set of well- 
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known libraries that provide functions necessary or useful 
to applications and other libraries. Examples of the 
libraries 502 include a graphics and user interface library 
(java.awt), a network library (java.net) and an I/O library 
(Java. io) . 

The user preferences and history library 503 provides 
a standard way for applications to determine who is 
currently using the receiver, what his or her preferences 
are, and what actions he or she has taken in the past (user 
history). Many different standards axe being developed for 
user preference and history, such as MPEG- 7 and TV- Anytime. 
Until these are completed, the user preference and history 
library will have to be created individually. 

The device lookup and control library 504 corresponds 
to a Java™ language interface to the lookup service 17 and 
control interfaces 6a, 13, 14, and 15. 

The media library 505 allows the control of media data 
such as video and audio data. The Java- Media Framework 
version 2.0 is recommended for this purpose. The Java*" Media 
Framework (JMF) is an application programming Interface 
(API) for incorporating time-based media into Java™ 
applications and applets. The JMF 2.0 API provides support 
for capturing, storing, and broadcasting media data, using 
custom codecs, and manipulating media data before it Is 
rendered. 
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The content referencing and resolution library 506 
provides content references, such aa unique identifiers, to 
reference content. It also provides a mechanism for finding 
the location of a piece of content based on the content 
reference. Several content reference schemes exist, such as 
those standardized by the Society of Motion Picture & 
Television Engineers ( SMPTE) or by the Content id forum cIDf . 
Location resolution can be implemented as a table lookup 
that associates content reference identifiers with the 
content locator such as a universal resource locator (URL) 
in a local network. Such a URL can specify the device , such 
as a CD player, and location on that device, such as the 
song's track number. 

The downloaded application 507 has access to the 
standard class libraries 502, user preferences and history 
library 503, device lookup and control library 504, the 
media library 505, and the content referencing and 
resolution library 506. 

Fig. 15 is a flowchart showing the outline of 
processes performed in the receiver 6 according to the 
"background music" application included with the received 
metadata as described above. 

In step S600, the application uses the user 
preferences and history library 503 to determine the current 
viewer. 
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In step 601, the application again uses user 
preferences and history library 503 to find the current 
viewer's preferences. 

In step 602, the viewer's favorite song is determined 
based on the user preference library. The viewer's favorite 
song can be a song so indicated by the user, or can be the 
song played most often or most recently. A reference to the 
desired song is extracted, and the reference is used to 
locate the song in the local network. If no such. Information 
exists, the application halts. 

In step 603 , the song reference is resolved to a 
location in the local network. This resolution process may 
find a song stored on a hard disk drive, or on a CD changer 
that is connected to the local network. The content 
referencing and resolution library 506 is used to reference 
and find the user's favorite song. If the song cannot be 
found at the referenced location, then the application halts. 

In step 604 , the application refers to the device 
lookup and control library 504 to search for an audio device, 
such as an audio amplifier, that can play the requested song 
and which is In the same location as the display device 7. 
If an appropriate device cannot be found, then the 
application halts. 

In step 605, the application plays the song on the 
appropriate audio device by using the media library 505 and 
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the device lookup and control library 504. 

It will be understood that the 'background music' 
example is only one of many useful scenarios in which a 
downloaded application can provide a flexible way to modify 
the viewing environment „ Many modifications to the viewing 
environment that use local information such as user history r 
user preferences, or interactive dialog with the user can 
benefit from the use of downloaded executable code. Also, 
single bit of static metadata can be used to indicate that 
the user's favorite song should be played as background 
music, as long as the receiver knows what the single bit 
means. However , as mentioned above, downloadable code 
provides much more flexibility to the system on how the 
presentation environment parameters are modified. 

While the invention has been described in detail with 
reference to specific embodiments thereof, it would be 
apparent to those skilled in the art that various changes and 
modifications may be made therein without departing from the 
spirit of the invention, the scope of which is defined by the 
attached claims. 

For example, according to the embodiment media data 
and metadata are supplied using a terrestrial broadcast 
system. However, media data and metadata can be supplied 
using any transport mechanism, such as satellite, cable, IP 
(Internet Protocol) over Ethernet or fiber. Also, the media 
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data and metadata can be supplied in unlcasts and multlcasts 
8U0I1 as video -on- demand and media streamed over a network 
via a "pull* model , such as "RealVideo" and "Windows Media" 
streaming video. Further, media data and metadata can be 
supplied from a local source, such as a hard disk or DVD. 

The media data and metadata need not be supplied in 
the same data stream, but could be supplied in separate data 
streams using any of the different means described above . . 

Also, sensors and other devices for detecting the 
presentation environment can be provided, and the receiver 6 
can control devices using a feedback loop based on the 
detected environment. In this case, the process of S107 in 
Pig. 5 is replaced by a routine represented by the flowchart 
in Fig. 16. For example, as shown in Fig. 3, an optical 
sensor 20 such as a photometer can be provided for detecting 
ambient light intensity of the display 7. In this case, the 
light intensity measured by the optical sensor 20 is 
determined in step S301. Then, it is determined whether or 
not the light intensity detected by the sensor 20 matches 
the light intensity described by the received metadata. If 
not, then the lamp 15 is adjusted in S303. Then the routine 
returns to S301, whereupon the loop Is repeated until the 
light Intensity is as desired. Other examples of detection 
devices Include a thermostat and a humldistat. However, 
since temperature and humidity can not be controlled as 
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rapidly as light Intensity, It Is desirable for the routine 
shown in Fig. 16 to he performed in the form of an Interrupt 
routine. In this case, the interrupt routine would end after 
the device Is adjusted in S303, and be repeated periodically 
until the presentation parameter is met. 
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What Is claimed Is: 

1. A system for optimizing presentation of media data, 
the system comprising: 

distribution means for distributing metadata that 
describes preferred media presentation parameters; 

reception means for receiving the metadata; 

association means for associating the metadata with 
media data; and 

presentation means for presenting the media data 
according to the metadata associated with the media data by 
the association means. 

2. The system as claimed in claim 1, wherein the 
distribution means distributes the media data and the 
metadata in the same data stream. 

3. The system as claimed in claim 1, wherein the 
reception means is connected to a network of devices and the 
metadata describes parameters for a plurality of the devices 
connected to the network - 

4. The system as claimed in claim 1, further 
comprising determination means for determining user 
preferences for presentation of media data, the presentation 
means presenting the media data based on user preferences 
determined by the determination means. 

5. The system as claimed in claim 1, wherein the 
metadata includes executable program code, and the 
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presentation means executes the program code to optimize 
presentation of the media data. 

7. The system as claimed In claim 3, further 
comprising at least one gateway means for communicating and 
translating presentation parameters for devices connected to 
a network different from the network of the reception means. 

6. A system as claimed in any one of claims 1 through 
5, wherein said media data is broadcast. 

7. A method for optimizing presentation of media data, 
the method comprising the steps of: 

distributing metadata that describes preferred media 
presentation parameters; 

receiving the metadata; 

associating the metadata with media data; and 
presenting the media data according to the metadata 
associated with the media data. 
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FIG. 1 



1a 

d. 

METADATA 
DISTRIBUTOR 



1b 



ANCILLARY 

DATA 
PROVIDER 



I 



CONTROL 

DATA 
PROVIDER 



MEDIA DATA 
PROVIDER 



1 



MUX 



I 



TRANSMITTER 



— 5 



TRANSMISSION 
SIDE 



7 



DISPLAY 



T 

7a 



RECEIVER 



— 6 



CONTROL INTERFACE 



CONTROL MODULE 



FLAT PANEL 
DISPLAY 



13 



6a 



10 



CONTROL MODULE 



LAMP 



14 



RECEPTION 
SIDE 

17 



LOOKUP 
SERVICE 



11 



CONTROL MODULE 



LAMP 



15 



(48) 



^B3¥13-333410 




(49) 



<&ffl¥-l 3-3334 10 




(50) 



^^¥13-333410 



FIG. 4 
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FIG. 5 
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DEVICE CONTROL SETUP 

400—1 As a part of enhanced viewing experience, TV 
broadcasts : 



1. can control all devices connected to home network. 



2. are not allowed to control any devices. 
403 — | — '3. can control some devices [MORE]. 



Modify th e curren t selection using your number keys 
and press [select] to accept. 
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41 0- — * DEVICE CONTROL SETUP: SPECIFY DEVICE 

4t 1 — — msMEsmssmmmmmmmmmm 

412— — 2. Specify devices by type. 
413" — *"~^3. Specify devices by location. 

Modify th e curren t selection using your number keys 
and press lselecti to accept. 
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DEVICE CONTROL SETUP: SPECIFY DEVICE TYPES 
At fow TV broadcasts to control: 



RECEIVER DEVICES 
DISPLAY DEVICES 
LIGHT DEVICES 
THERMOSTAT DEVICES 
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ABSTRACT 

A system includes a distributor of metadata that 
describes optimal viewing and listening parameters for media 
data. A receiver receives metadata from the distributor, and 
uses the metadata, along with information about a looal 
device network, to present media data in a manner optimized 
for the particular presentation environment. Configuration 
can be provided for taxing user preference information into 
consideration to tailor media presentation to the viewer. 
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